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The rivets have heads extending into a ditch, not provided
with the soft plating. A rotor sub-assembly, a generator, and a
method of maintaining a generator are also disclosed.

20 Claims, 3 Drawing Sheets
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1
BALL BEARING PARTICULARLY FOR USE
IN HIGH SPEED GENERATOR

BACKGROUND

This application relates to a ball bearing which has
improved bearing life.

Ball bearings are known, and typically include a plurality
of'spherical balls spaced about a rotational axis. An outer race
sits radially outwardly of the balls, and an inner race sits
radially inwardly. One of the two races is connected to a
rotating part, and the other to a part which will rotate relative
to the rotating part. Typically, a shaft is attached to the inner
race, and the outer race is secured within a housing. The balls
support the rotating inner race for rotation, and the outer race
supports the balls.

Typically, cages are placed at opposed axial sides of the
balls.

The balls must be able to roll relative to the cages and
between the races. If the balls catch, or are otherwise impeded
from rotation, then the efficiency of the overall system is
reduced.

It is known to coat the two halves of the cage, which is
formed of steel, with a soft copper or nickel strike and silver
plating prior to being assembled with rivets. The integrity of
this riveted assembly may be reduced with the entire cage
plated.

In addition, a clearance between an outer periphery of the
cage and the inner periphery of the outer race has been gen-
erally equal to a clearance between a ball pocket on the cages
and the outer periphery of the balls.

SUMMARY

A ball bearing has an outer race defining an inner periph-
eral bore. An inner race defines an outer peripheral bore. A
plurality of ball members are supported radially between the
inner and outer races, with the inner and outer races being
centered on a shaft centerline. A pair of bearing cage halves
are placed at axial ends of the balls. The bearing cage halves
are formed of a first relatively hard material, and have a
plating of a softer material on some surfaces of the bearing
cages. The bearing cage halves have pockets facing the balls,
with the soft plating being formed on the pockets. The bearing
cage halves are riveted together along a contact surface, with
the contact surface not including the soft plating. The rivets
extend through an aperture in each of the bearing cage halves,
and an inner surface of the aperture is also not provided with
the soft plating. The rivets have heads extending into a ditch,
and the ditch is not provided with the soft plating, at least at
surfaces that sit beneath heads of the rivets. A rotor sub-
assembly, a generator, and a method of maintaining a genera-
tor are also disclosed.

These and other features of this invention will be best
understood from the following specification and drawings,
the following of which is a brief description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a generator incorporating a
bearing.

FIG. 2 is a view of a bearing.

FIG. 3 shows a dimensional detail of the FIG. 2 bearing.

FIG. 4 shows a plating detail.

FIG. 5 is a view generally through a portion of the FIG. 4
view.
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2
DETAILED DESCRIPTION

A generator 20 is illustrated schematically in FIG. 1, and
includes a drive source 22, such as a gas turbine engine
gearing, and possibly a clutch to selectively drive a rotor 26.
The rotor 26 rotates in proximity to stator windings 24. As is
known, with this rotation, electricity is generated. On the
other hand, the stator windings may be provided with current,
and will drive the rotor 26 to rotate as a motor. A shaft 28 on
a remote end of the rotor 26 from the drive source 22 is
supported in a bearing 30.

Bearing 30 is illustrated in FIG. 2 as having an outer race 32
and an inner race 34. A plurality of spherical balls 36 are
supported between the races 32 and 34. Cage halves 38 are
placed at axial ends of the balls 36, and include pockets to
support the balls.

A pocket 40 is illustrated in FIG. 3, along with a spherical
ball 36, and an outer race 32. A first clearance distance d, is
defined between an outer periphery 31 of the cage 38 and an
inner periphery 33 of the outer race 32.

A second clearance d, is defined between the pocket sur-
face 40 and an outer periphery of the ball 36.

Inthe prior art, d, and d, have been equal. In fact, the stated
clearances for this type device are diametral clearances, and
include a corresponding clearance d, and d, at a diametrically
opposed portion of the bearing. As an example, in one prior
art bearing, a range for the diametral clearance 2d, has been
between 0.008"-0.014" (0.020 cm-0.035 cm). The 2d, was
also across that same diametral clearance range. Given that
range, and allowing for tolerances, there has sometimes been
less diametral clearance for d, than has existed for d,, and
applicant has discovered that this has undesirable results.

Thus, in embodiments of this invention, 2d, is between
0.008"-0.012" (0.020 cm-0.030 cm) and 2d, is between
0.014"-0.018" (0.035 cm-0.045 cm). That is, the entire range
of'2d, is selected to be less than the entire range of 2d,.

In embodiments, a ratio of 2d, to 2d, is between 0.44 and
0.86.

It should be understood that there are other types of bear-
ings wherein the important clearance (or equivalent to d,) is
between the cage and the inner race. Some of the following
features with regard to the coating would be applicable to
such bearings, as would be the clearance ratios mentioned
above.

As shown in F1G. 4, the cage halves 38 are formed of a first
relatively hard metal. A soft plating 42, which may be a soft
silver plating, is deposited on the axially outer surfaces 41 of
the cages 38, and along the ball pockets 40. In some applica-
tions, a nickel or copper strike may be deposited in a very thin
layer beneath the soft silver plating. While this strike could
cover the entire cage, in embodiments, it is only utilized
where the soft silver plating is utilized, as described below.
However, as is clear, a pocket or ditch 46 for receiving a rivet
head is not plated. In addition, mating surfaces 48 of two
opposed bearing cage halves 38 are not provided with the
coating. In addition, a hole or aperture 50, which receives a
rivet 51 is also not plated. Thus, as shown in FIG. 5, the
surfaces associated with the rivet, and the surfaces that pro-
vide contact between the cage halves are not plated.

In a method according to this invention, a bearing having
the dimensional relationships disclosed above between 2d, to
2d,, and having the plating as set forth above, may be inserted
into a generator to support a shaft for a generator rotor.

Although an embodiment of this invention has been dis-
closed, a worker of ordinary skill in this art would recognize
that certain modifications would come within the scope of this
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invention. For that reason, the following claims should be
studied to determine the true scope and content of this inven-
tion.

We claim:

1. A ball bearing comprising: 5

an outer race defining an inner peripheral bore;

an inner race defining an outer peripheral bore, with said
inner and outer races being centered on a shaft center-
line;

defining an inner peripheral bore, an inner race defining

an outer peripheral bore with said inner and outer races

being centered on a shaft centerline, a plurality of ball

members supported radially between said inner and

outer races, a pair of bearing cage halves at axial ends of 55
said plurality of ball members, and said bearing cage
halves being formed of a first relatively hard material,
and having a plating of a second, softer material on some
surfaces of said bearing cage halves, said bearing cage
halves having pockets facing said plurality of ball mem-
bers, with said second, softer material being placed on
said pockets, and said bearing cage halves being held
together along a contact surface by rivets, with said
contact surface not including said second, softer mate-
rial, and said rivets each extending through an aperture
in each of said bearing cage halves, and an inner surface
of said apertures also not being provided with said sec-
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ond, softer material, and said rivets having heads in a
ditch, with said ditches not being provided with said
second, softer material, at least at surfaces that sit
beneath said heads of said rivet.

7. The sub-assembly as set forth in claim 6, wherein an
outer periphery of said bearing cage halves is spaced from
said inner peripheral bore of said outer race by a first clear-
ance dimension, a second clearance dimension defined
between said pockets of said bearing cages and an outer

aplurality of ball members supported radially betweensaid 10 peripheral surface of said balls, and said first clearance
inner and outer races; and dimension being less than said second clearance dimension.
a pair of bearing cage halves at axial ends of said plurality 8. The sub-assembly as set forth in claim 7, wherein there
of ball members, and said bearing cage halves being is a range of tolerances for said first clearance dimension and
formed of a first relatively hard material, and having a a range of tolerances for said second clearance dimension,
plating of a second, softer material on some surfaces of 15 and a largest size of said first clearance dimension range is
said bearing cage halves, said bearing cage halves hav- less than a smallest size of said second clearance dimension
ing pockets facing said plurality of ball members, with range.
said second, softer material being placed on said pock- 9. The sub-assembly as set forth in claim 7, wherein a ratio
ets, and said bearing cage halves being held together of twice said first clearance dimension to twice said second
along a contact surface by rivets, with said contact sur- 20 clearance dimension is 0.44-0.86.
face not including said second, softer material, and said 10. The sub-assembly as set forth in claim 6, wherein said
rivets each extending through an aperture in each of said second, softer material is a silver plating, and said first, rela-
bearing cage halves, and an inner surface of said aper- tively hard material is steel.
tures also not being provided with said second, softer 11. A generator comprising:
material, and said rivets having heads in a ditch, with 25  a drive source, a stator winding, and a rotor winding, said
said ditches not being provided with said second, softer rotor winding being selectively driven by said drive
material, at least at surfaces that sit beneath said heads of source, and driving a shaft; and
said rivet. a bearing supporting said shaft, and having an outer race
2. The ball bearing as set forth in claim 1, wherein an outer defining an inner peripheral bore, an inner race defining
periphery of said bearing cage halves is spaced from said 30 an outer peripheral bore with said inner and outer races
inner peripheral bore of said outer race by a first clearance being centered on a shaft centerline, a plurality of ball
dimension, a second clearance dimension defined between members supported radially between said inner and
said pockets of said bearing cages and an outer peripheral outer races, a pair of bearing cage halves at axial ends of
surface of said balls, and said first clearance dimension being said plurality of ball members, and said bearing cage
less than said second clearance dimension. 35 halves being formed of a first relatively hard material,
3. The ball bearing as set forth in claim 2, wherein there is and having a plating of a second, softer material on some
a range of tolerances for said first clearance dimension and a surfaces of said bearing cage halves, said bearing cage
range of tolerances for said second clearance dimension, and halves having pockets facing said plurality of ball mem-
a largest size of said first clearance dimension range is less bers, with said second, softer material being placed on
than a smallest size of said second clearance dimension range. 40 said pockets, and said bearing cage halves being held
4. The ball bearing as set forth in claim 2, wherein a ratio of together along a contact surface by rivets, with said
twice said first clearance dimension to the second clearance contact surface not including said second, softer mate-
dimension is 0.44-0.86. rial, and said rivets each extending through an aperture
5. The ball bearing as set forth in claim 1, wherein said in each of'said bearing cage halves, and an inner surface
second, softer material is a silver plating, and said first, rela- 45 of said apertures also not being provided with said sec-
tively hard material is steel. ond, softer material, and said rivets having heads in a
6. A rotor sub-assembly for a generator comprising: ditch, with said ditches not being provided with said
a rotor winding and a shaft rotating for rotation with said second, softer material, at least at surfaces that sit
rotor winding; and beneath said heads of said rivet.
a bearing supporting said shaft and having an outer race 50  12. The generator as set forth in claim 11, wherein an outer

periphery of said bearing cage halves is spaced from said
inner peripheral bore of said outer race by a first clearance
dimension, a second clearance dimension defined between
said pockets of said bearing cages and an outer peripheral
surface of said balls, and said first clearance dimension being
smaller than said second clearance dimension.

13. The generator as set forth in claim 12, wherein there is
a range of tolerances for said first clearance dimension and a
range of tolerances for said second clearance dimension, and
a largest size of said first clearance dimension range is less
than a smallest size of said second clearance dimension range.

14. The generator as set forth in claim 12, wherein a ratio of
twice said first clearance dimension to twice said second
clearance dimension is 0.44-0.86.

15. The generator as set forth in claim 11, wherein said
second, softer material is a silver plating, and said first, rela-
tively hard material is steel.
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16. The generator as set forth in claim 11, wherein said being provided with said second, softer material, and
bearing is at a remote end of said rotor from said drive source. said rivets having heads in a ditch, with said ditches not
17. A method of maintaining a generating comprising the being provided with said second, softer material, at least
steps of: at surfaces that sit beneath said heads of said rivet, an
placing a shaft in a generator in a bearing, said bearing 3 outer periphery of said bearing cage halves is spaced
supporting said shaft, and said shaft rotating with a from said inner peripheral bore of said outer race by a

first clearance dimension, a second clearance dimension
defined between said pockets of said bearing cages and
an outer peripheral surface of said balls, and said first

10 clearance dimension being greater than said second
clearance dimension.

18. The method as set forth in claim 17, wherein there is a
range of tolerances for said first clearance dimension and a
range of tolerances for said second clearance dimension, and

15 a largest size of said first clearance dimension range is less
than the smallest size of said second clearance dimension
range.

19. The method as set forth in claim 17, wherein a ratio of
twice said first clearance dimension to twice said second

20 clearance dimension is 0.44-0.86.

20. The method as set forth in claim 17, wherein said
bearing is at a remote end of said generator rotor winding
relative to a drive source for said shaft.

generator rotor winding; and

the bearing having an outer race defining an inner periph-
eral bore, an inner race defining an outer peripheral bore
with said inner and outer races being centered on a shaft
centerline, a plurality of ball members supported radi-
ally between said inner and outer races, a pair of bearing
cage halves at axial ends of said plurality of ball mem-
bers, and said bearing cage halves being formed of a first
relatively hard material, and having a plating of a sec-
ond, softer material on some surfaces of said bearing
cage halves, said bearing cage halves having pockets
facing said plurality of ball members, with said second,
softer material being placed on said pockets, and said
bearing cage halves being held together along a contact
surface by rivets, with said contact surface not including
said second, softer material, and said rivets each extend-
ing through an aperture in each of said bearing cage
halves, and an inner surface of said apertures also not L



